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AMENDMENTS TO THE CLAIMS : 

This listing of claims will replace all prior versions, 
and listings, of claims in the application: 

LISTING OF CLAIMS : 

1-30. (cancelled) 

31 . (currently amended) A method of obtaining protein 
chains from the extracellular hemoglobin molecule of Arenicola 
marina, 

the method comprising bringing together a sample of the 
extracellular hemoglobin molecule of Arenicola marina and a 
dissociation buffer for a time sufficient to separate the protein 
chains from each other, wherein the dissociation buffer comprises 
at least one dissociating agent, and optionally, a reducing 
agent , and the protein chains comprise an amino acid sequence 
selected from the group consisting of SEQ ID NO: 2, SEQ ID NO: 4, 
SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, and SEQ ID NO: 12 . 

32 . (previously presented) The method according to 

claim 31, wherein the dissociation buffer comprises about 0.05 M 
to 0.1 M Trisma (tris (hydroxymethyl) aminome thane) and about 0 to 
10 mM EDTA, and has a pH of about 5 to 12. 
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33 . (previously presented) The method according to 

claim 31, wherein the dissociation buffer comprises a reducing 
agent, and the protein chains are obtained from the reduction of 
four sub-units of the extracellular hemoglobin molecule. 

34. (previously presented) A method of preparing primer 
pairs capable of hybridizing to a nucleic acid encoding the 
protein chains obtained according to the method as defined in 
claim 31, the method comprising: 

isolating each of the protein chains from the 
hemoglobin molecule, 

microsequencing each of the isolated protein chains to 
obtain a microsequence corresponding to each of the protein chain 
sequences, each microsequence comprising 5 to 20 amino acids, and 

determining degenerate primer pairs from the 
microsequences, wherein the degenerate primer pairs are capable 
of hybridizing to a nucleic acid encoding the protein chains. 

35. (previously presented) Primer pairs for preparing a 

nucleic acid encoding the protein chains obtained according to 
the method as defined in claim 31, the primer pairs selected from 
the list consisting of: 

a) Sense primer: GAR TGY GGN CCN TTR CAR CG 

(SEQ ID NO: 21) 
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Antisense primer: CTC CTC TCC TCT CCT CTT CCT 
(SEQ ID NO: 22) 

b) Sense primer: TGY GGN ATH CTN CAR CG (SEQ ID NO: 23) 
Antisense primer: CTC CTC TCC TCT CCT CTT CCT 

(SEQ ID NO: 22) 

c) Sense primer: AAR GTI AAR CAN AAC TGG 
(SEQ ID NO: 24) 

Antisense primer: CTC CTC TCC TCT CCT CTT CCT 
(SEQ ID NO: 22) 

d) Sense primer: TGY TGY AGY ATH GAR GAY CG 
(SEQ ID NO: 25) 

Antisense primer: CTC CTC TCC TCT CCT CTT CCT 
(SEQ ID NO: 22) 

e) Sense primer: AAR GTN ATH TTY GGN AGR GA 
(SEQ ID NO: 26) 

Antisense primer: CTC CTC TCC TCT CCT CTT CCT 
(SEQ ID NO: 22) 

f) Sense primer: GAR CAY CAR TGY GGN GGN GA 
(SEQ ID NO: 27) 

Antisense primer: CTC CTC TCC TCT CCT CTT CCT 
(SEQ ID NO: 22) 

wherein, 

R represents A or G, 
Y represents C or T, 
N represents A, G, C or T, 
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I represents inosine, and 
H represents A, C or T. 

36. (previously presented) A method for preparing a 

nucleotide sequence encoding a protein chain of the extracellular 
hemoglobin molecule of Arenicola marina, utilizing at least one 
of the primer pairs of claim 35, the method comprising a 
polymerase chain reaction (PGR) of at least 30 cycles of the 
following steps: 

denaturing cDNA encoding one of the protein chains so 
as to denature any secondary structures and RNA residuals, the 
cDNA being obtained from mRNA, to obtain strands of denatured 
monocatenary cDNA, 

hybridizing the primer pair to the strands of denatured 
monocatenary cDNA at an appropriate temperature, to obtain 
hybridized primers, and 

synthesizing a complementary strand of the cDNA using a 
polymerase at an appropriate temperature. 

37 . (previously presented) A protein encoded by a 
nucleotide sequence obtained according to the method as defined 
in claim 36. 

38. (currently amended) The protein according to claim 
37, wherein the protein comprises: 
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the sequence SEQ ID NO: 2- 

or any OGqucncc dcrivod from the ooquGncG SEQ ID NO: 2 
by oubotitution, — oupprcooion or addition of one or more amino 
Qcido of SEQ ID NO I 2, provided that the dorivcd OGquonco allowo 
the tranoport of oxygon, 

or any DcquGncG homologous to the DGquonGC SEQ ID NO: 2 
having a homology of at loaot 75°o with tho OGquoncG SEQ ID NO: 2, 
provided that the homologous — soquGncG allows the transport of 
oxygon, 

or any fragment of one of the soquoncGS dofinod above, 
provided that the fragment allows the transport of oxygen . 

39. (currently amended) The protein according to claim 
37, wherein the protein comprises: 

the sequence SEQ ID NO: 4- 

or any DGquoncG derived from the DGquonco SEQ ID NO: — 4- 
by oubotitution, — oupprcooion or addition of one or more amino 
acids of SEQ ID NO! — 1, provided that the derived sequence allows 
the transport of oxygon, 

or any oequoncG homologous to tho ooqucncG SEQ ID NO: — 4- 
having a homology of at least 75°o with the sequence SEQ ID NO: — 4-^ 
provided that the homologous — sequence allows the transport of 
oxygen, 

or any fragment of one of the sequences defined above, 
provided that the fragment allovirs the transport of oxygen . 
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40. (currently amenddc) The protein according to claim 
37, wherein the protein comprises: 

the sequence SEQ ID NO: 67- 

or any aoquGncc dorivcd from the ooquoncG SEQ ID NO: — & 
by Dubotitution, — DupprcDDion or addition of one or more amino 
acido of SEQ ID NO: — 6, provided that the derived ocquGncc allowo 
the tranoport of oxygen, 

or any OGquGncc homologouo to the sequence SEQ ID NO: — & 
having a homology of at least 75°o with the oequencG SEQ ID NO: — 67- 
providcd that the homologous — scquGncG allows the transport of 
oxygon, 

or any fragment of one of the scquoncGS defined above, 
provided that the fragment allows the transport of oxygen . 

41. (currently amended) The protein according to claim 
37, wherein the protein comprises: 

the sequence SEQ ID NO: 87- 

or any DcquGncG dorivod from the ooquoncG SEQ ID NO: 8 
by substitution, — suppression or addition of ono or moro amino 
acids of SEQ ID NO: — 8, provided that the derived sequence allows 
the transport of oxygon, 

or any sequence homologous to the sequence SEQ ID NO: 8 
having a homology of at least 75°o with the sequence SEQ ID NO: 8, 
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provided that the homologouo — oequence allowo the tranoport of 
oxygen, 

or any fragment of one of the oequencco defined above, 
provided that the fragment allowo the tranoport of oxygen . 

42. (currently amended) The protein according to claim 
37, wherein the protein comprises: 

the sequence SEQ ID NO: 10- 

or any ooquencG derived from the ocquonoe SEQ ID NO: 10 
by oubotitution, — ouppreooion or addition of one or more amino 
acido of SEQ ID NO: 10, provided that the derived oequence allowo 
the tranoport of oxygen, 

or any oequence homologouo to the oequence SEQ ID NO: — 3rO 
having a homology of at leaot 75°o with the oequence SEQ ID NO: 10, 
provided that the homologouo — oequence allowo the tranoport of 
oxygen, 

or any fragment of one of the ocquGncGO defined above, 
provided that the fragment allowo the tranoport of oxygen . 

43. (currently amended) The protein according to claim 

37, wherein the protein comprises: 

the sequence SEQ ID NO: 12— 

or any oequence derived from the oequence SEQ ID NO: — 3rS 
by oubotitution, — ouppreooion or addition of one or more amino 
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acido of SEQ ID NO: 12, provided that the dorivcd ocquGncG allowo 
the transport of oxygen, 

or any oequence homologouo to the sequence SEQ ID NO: 12 
having a homology of at leaot 75°o with the acqucnGO SEQ ID NO; 12, 
provided that the homologouo — OGquoncG allowo tho transport of 
oxygen, 

or any fragment of one of the oequenceo defined above, 
provided that the fragment allowo the tranoport of oxygen . 

44 . (previously presented) A nucleotide sequence 
obtained according to the method as defined in claim 36. 

45 . (previously presented) A nucleotide sequence 
encoding a protein as defined in claim 37. 

46. (currently amended) The nucleotide sequence 
according to claim 45, comprising 

the nucleotide sequence SEQ ID NO: 1 encoding a 
protein represented by SEQ ID NO: 2, 

or any nucleotide sequonco dorivcd by dGgGnoration of 
the genetic code from the oequence SEQ ID NO: — 1 and encoding a 
protein repreoented by SEQ ID NO: — 2^- 

or any nucleotide — oequence — derived by oubotitution, 
suppression — — addition — &f — efte — — more — nucleotides — from 
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tfee — DGquoncG — SSQ — — N0-= — 1 — oncoding — a — protein — derived — from 
SEQ ID NO: 2, 

or any nucleotide oequence homologous to SEQ ID NO: — t 
having a homology of at leaot 60°c with the oequence SEQ ID NO; 1, 

or any fragment of the nuclGOtidc oequence SEQ ID NO' 1 
or of the nucleotide oequenceo defined above, 

or any nucleotide oequence complementary to one of the 
above oequenceo or fragment o, 

or any nucleotide oequence capable of hybridizing under 
otringent conditiono vjith the nucleotide oequence complementary 
to one of the above oequenceo or fragmento . 

47 . (currently amended) The nucleotide sequence 
according to claim 45, comprising 

the nucleotide sequence SEQ ID NO: 3 encoding a 
protein represented by SEQ ID NO: 4— 

or any nucleotide oequence derived by degeneration of 
the genetic code from the oequence SEQ ID NO! — 3 and encoding a 
protein rcprcDcntGd by SEQ ID NO: — 4-r 

or any nucleotide — oequence — derived by oubotitution, 
oupprcooion — e^e — addition — &f — efte — — more — nucleotideo — from 
tfee — oequence — SEQ — tD — NG-: — 3 — encoding — a — protein — derived — from 
SEQ ID NO! 4 , 

or any nucleotide oequence homologouo to SEQ ID NO! — 3 
having a homology of at leaot 60% M±th the oequence SEQ ID NO! 3, 
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or any fragmont of the nuclGOtido OGquoncG SEQ ID NO: 3 
or of the nuclGotidc OGquoncco defined above, 

or any nucleotide oequence complementary to one of the 
above OGquGncGO or fragmcnto, 

or any nuclGotido oequence capable of hybridizing undor 
Dtringent conditiono with the nuclGOtido OGquGncG complGmGntary 
to one of the above OGquoncGO or fragmonto . 

48. (currently amended) The nucleotide sequence 
according to claim 45, comprising 

the nucleotide sequence SEQ ID NO: 5 encoding a 
protein represented by SEQ ID NO: 6— 

or any nuclGOtidc QcquGncG derived by dcgcnGration of 
the genetic code from the oequence SEQ ID NO: — 5 and encoding a 
protein represented by SEQ ID NO: — 67- 

e^e — any nucleotido — ooquoncG — derived by — Dubotitution, 
oupprcooion — e*^ — addition — &i — ©fte — — more — nucleotidoo — from — fetee- 
oequGncG — 8BQ — ID NO! — § — encoding a protein derived from SEQ — 
NO! 6, 

or any nucleotide sequence homologouD to SEQ ID NO: — §■ 
having a homology of at least 60°o with the sequence SEQ ID NO: 5, 

or any fragment of the nucleotide sequence SEQ ID NO: 5 
or of the nuclGOtidc scquGnccs defined above, 

or any nucleotide sequence complementary to one of the 
above sequGncGS or fragments. 
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or any nuclootido ooquGnco capablo of hybridizing under 

otringcnt conditiono with the nucleotide ooquence complementary 
to one of the above oequenceo or fragments . 

49. (currently amended) The nucleotide sequence 
according to claim 45, comprising 

the nucleotide sequence SEQ ID NO: 7 encoding a 
protein represented by SEQ ID NO: 8— 

or any nucleotide oequGnce derived by dogonoration of 
the genetic code from the oequence SEQ ID NO; — 7 and encoding a 
protein represented by SEQ ID NO: 8, 

©^e — afty — nucleotide — oequence — derived — by — oubotitution, 
Duppreooion — — addition — &^ — ese — — more — nucleotides — from — fefee 
oequence — SEQ — ID NO: — 7 — encoding a protein derived from SEQ — E© 
NO! 8, 

or any nuclootide ooquenco homologouD to SEQ ID NO: — 
having a homology of at Icaot 60°o with the oequence SEQ ID NO: 7, 

or any fragment of the nucleotide oequence SEQ ID NO: 7 
or of the nuclcotidG ocquGncGD defined above, 

or any nuclGOtido OGquoncG complGmGntary to ono of tho 
above oequenceo or fragment o, 

or any nucleotide oequence capable of hybridizing under 
otringcnt conditiono with the nucleotide oequence complementary 
to one of the above oequenceo or fragmento . 
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50 . (currently amended) The nucleotide sequence 

according to claim 45, comprising 

the nucleotide sequence SEQ ID NO: 9 encoding a 
protein represented by SEQ ID NO: IO7- 

or any nuclcotido OGqucncG dorivod by dGgcncration of 
the gonotic code from the DoquonGG SEQ ID NO: — 9 and oncoding a 
protein roprGOGntGd by SEQ ID NO: — 3r9-r 

or any nuGlootido — DoquonGG — derived by oubotitution, 
oupprcooion — — addition — — ©fte — ©^ — me^^e — nuclootidoo — 
tfee — ocqucncG — SEQ — — we-: — 9 — encoding — a — protoin — derived — from 
SEQ ID NO: 10, 

or any nuclootidc ocqucncc homologous to SEQ ID NO: — 9 
having a homology of at Icaot 60% with the OGquGncG SEQ ID NO: — 97- 

or any fragment of the nucleotide ooquonco SEQ ID NO: 9 
or of the nucleotide ooquoncoo defined above, 

or any nuclGOtido ooquonco complementary to one of the 
abovG OGqucncGo or fragments, 

or any nucleotide aoquonco capable of hybridizing under 
Dtringont conditions with tho nuclGotido ooquGnce complementary 
to one of the above soquoncos or fragments . 

51 . (currently amended) The nucleotide sequence 
according to claim 45, comprising 

the nucleotide sequence SEQ ID NO: 11 encoding a 
protein represented by SEQ ID NO: 12- 
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or any nuclootido ooquonoo dorivod by dGgcnoration of 
the gcnctiG codo from the ocquGncc SEQ ID NO: 11 and encoding a 
protein reprcQcnted by SEQ ID NO: — t^T- 

or any nuclootido — ooquonoo — dorivod by oubotitution, 
oupproooion — e^e — addition — — — — more — nucleotideo — from 
tfee — Doquonco — SEQ — E© — N0-= — H — encoding — a — protein — derived — from 
SEQ ID NO: 12, 

or any nucleotide Doquonco homologouo to SEQ ID NO: 11 

having a homology a% leaot GQ% with fefee ooquonoo 

SEQ ID NO! 11, 

e*^ afty fragment &f fefee nucleotide ooquonoo 

SEQ ID NO! 11 or of the nucleotide ooquencco defined above, 

or any nucleotide ooquonco complementary to one of the 
above oequenceo or fragmento, 

or any nucleotide ooquonco capable of hybridizing under 
otringont conditiono with the nucleotide ooquonco complementary 
to one of the above oequenceo or fragmento . 

52 . (currently amended) A method for preparing 
nucleotide sequences encoding a protein chain of extracellular 
hemoglobin molecule of Arenicola marina, the method comprising 
the following steps: 

bringing together a sample of the hemoglobin molecule 
and a dissociation buffer for a time sufficient to separate the 
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protein chains from each other, wherein the dissociation buffer 
comprises at least one dissociating agent and a reducing agent, 

dissociating and reducing the hemoglobin molecule to 
obtain the protein chains, 

isolating each of the protein chains, 

microsequencing each of the isolated protein chains to 
obtain a microsequence corresponding to each of the protein chain 
sequences, each microsequence comprising 5 to 20 amino acids, 

determining degenerate primer pairs from the 
microsequence, wherein the degenerate primer pairs are capable of 
hybridizing to nucleic acid encoding the protein chains, 

preparing nucleotide sequences encoding the protein 
chains, utilizing the degenerate primer pairs, by a polymerase 
chain reaction (PGR) comprising an initial step of denaturing for 
approximately 10 seconds to approximately 5 minutes at a 
temperature between approximately 90°C and approximately 110°C, 
followed by 30 to 40 cycles of the following steps: 

denaturing for approximately 10 seconds to 
approximately 5 minutes at a temperature between approximately 
90°C and approximately 110°C, 

hybridizing for approximately 20 seconds to 
approximately 2 minutes at a temperature between approximately 
50°C and approximately 56°C, 
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elongating for approximately 20 seconds to 
approximately 90 seconds at a temperature between approximately 
70°C and approximately 75°C, and 

a further final step comprising elongation of 
approximately 5 minutes to approximately 15 minutes at a 
temperature between approximately 70°C and approximately 75°C_j_ 

wherein the protein chains comprise an amino acid 
sequence selected from the group consisting of SEQ ID NO: 2, SEQ 
ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, and SEQ ID 
NO: 12 . 

53. (currently amended) An isolated protein comprising 
an amino acid sequence of SEQ ID NO: 2— 

or any ooquonco dorivod from the ooquonco SEQ ID NO: 2 
by substitution, — oupproooion or addition of one or more amino 
acido of SEQ ID NO: — 3-; — provided that the dorivod ooquonco allows 
the transport of oxygon, 

or any ooquonco homologous to tho aoquonco SEQ ID NO! 2 
having a homology of at loaot 7 5"-: with the ooquoncG SEQ ID NO: 2, 
provided that the homologouo — aoquoncG allowo tho tranoport of 
oxygon, 

or any fragment of ono of tho ooquoncoo dofinod abovo, 
provided that the fragment allowo tho tranoport of oxygon . 
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54. (currently eunended) An isolated protein encoded by 

a nucleic acid comprising a nucleotide sequence of SEQ ID NO: 1— 
or any nucleotide ocqucncc derived by dGgcnoration of 

the gonotiG code from the ooquonGG SEQ ID NO; — 3^7- 

— afty — nucleotide — ooquGncG — dorivcd — by — oubotitution, 

DupprGDoion — &¥ — addition — e# — ese — — more — nuclootidGO — from — fefee 

OGquGncG — SEQ — t© — HQ-i — i-, — providod — that — fefee — protein — allows — fefee 

transport of oxygen, 

or any nucleotide sequence homologous to SEQ ID NO: 1 

having a homology of at least 60°o with the soquonco SEQ ID NO: 1, 

provided that the protein allows the transport of oxygen, 

or any fragment of the nucleotide ooquence SEQ ID NO: 1 

or of the nuGlootido sequGnGOS defined above, provided that the 

protein allows the transport of oxygon . 

55 . (previously presented) The method according to 
claim 31, wherein the dissociation buffer comprises 
dithiothreitol (DTT) , tris (2-carboxyethyl) phosphine hydrochloride 
(TCEP) , beta-mercaptoethanol, or any combination thereof. 

56. (previously presented) The method according to 
claim 32, wherein the dissociation buffer has a pH of about 7.5 
to 12. 

57-58. (cancelled) 
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59. (previously presented) The method according to 
claim 52, wherein the dissociation buffer comprises 
dithiothreitol (DTT) , tris (2-carboxyethyl) phosphine hydrochloride 
(TCEP) , beta-mercaptoethanol, or any combination thereof. 
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